Purpose: This study conducts a comparative evaluation of the skin dose in CyberKnife (CK) and Helical Tomotherapy (HT) to predict the accurate dose of radiation and minimize skin burns in headand-neck stereotactic body radiotherapy.
Introduction
The stereotactic body radiotherapy (SBRT) or stereotactic radiosurgery (SRS) has been considered for definitive reirradiation of recurrent or second primary head-and-neck cancer. 1) For patients with head-and-neck cancer, scalp irradiation is often used to treat skin cancer cases such as lymphoma, Kaposi's sarcoma, and angiosarcoma. 2, 3) Newer radiation delivery machines have been used for scalp irradiation. Helical TomoTherapy (HT; Accuray Inc, Sunnyvale, CA) 4, 5) is a megavoltage computed tomography (MVCT)-guided system that uses 6-MV beams modulated by a 64-leaf binary multileaf collimator (MLC). HT is wellmatched because it can deliver a tangential beam to any point on the scalp without any problems in field-matching.
Another modality is CyberKnife (CK; Accuray Inc, Sunnyvale, CA), 6 ,7) comprising 6-MV flattening filter free treatment beam with noncoplanar beam geometry and high However, the dosimetric verification of scalp irradiation is necessary to minimize technical and dosimetric uncertainties. In this study, we focused on a comparative evaluation of the skin dose in HT and CK to predict an accurate dose and to minimize skin burns in head-and-neck SBRT.
We performed experiments using optically stimulated luminance dosimeters (OSLDs) 9, 10) attached on the surface of a head-and-neck phantom 11) (Model RS-108T, Radiological Support Devices, Long Beach, CA, USA).
Materials and Methods

Measurement setup
The in-vivo measurements using the OSLDs were com- MultiPlan TPS for CK provides raytracing (RT) 13) for the fixed cone, Monte Carlo (MC) 13) for the fixed cone, and finite size pencil beam (FSPB) 14) for multileaf collimator (MLC). For all the plans in CK, the template path was set as the full path, and the tracking method was 6D Skull tracking. Dose calculation resolution was assigned to be high mode. For RT, we created two plans for the conditions with or without contour correction (CC). at that point. In this study, the numbers of nodes, beams, and segments used for the MLC plan using FSPB were 61, 61, and 92, respectively. For each plan, a dose distribution was calculated by inverse optimization, and the mean dose within each ROI was assigned as the calculated dose.
OSLD measurements
The MicroStar system (Landauer Ltd.), which is a porta- 
Results and Discussion
Five treatment plans using different dose calculation algorithms in HT and CK were created and delivered using the head-and-neck phantom with OSLDs. The mean differences between the calculated and the measured values for 19 OSLDs, as well as three OSLDs close to the PTV, are summarized in Table 1 . respectively. Based on this result, it was observed that the RT without the CC overestimates the skin dose by an average of 15% higher than the actual measurement value. The RT algorithm uses effective path length to account for the density variation when calculating dose. However, considering only the primary path heterogeneity correction 
Conclusion
We verified the skin dose comparison based on five dose calculation algorithms used in CK and HT. FSPB showed a dose error similar to RT. CS and RT with CC led to a small error, compared to FSPB and RT. Considering OSLDs close to the PTV, MC was able to minimize the uncertainty of the skin dose compared to other algorithms. 
